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In  addition,  the  com  has  a  number  of  problem  areas  which, 
if  left  uncorrcctec,  have  the  potential  for  tne  development 
of  hazardous  conditions  and  must  be  corrected  within  one  year: 

1.  Repair  the  36-inch  reservoir  drain  and  gate  operating 
mechanism . 


2.  Install  an  upstream  gate  and  operating  mechanism  for 
the  10-inch  reservoir  drain. 

3.  Monitor  the  seepage  in  the  right  abutment  of  the  dam 
with  the  aid  of  weirs. 

4.  Repair  the  cracking  of  the  buttresses  and  decking 
and  stop  seepage  emanating  from  cracks. 

5.  Repair  spalled  areas  at  the  crest  and  downstream  face 
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6.  Clear  away  vegetation  and  maintain  clear  the  areas 
adjacent  to  and  downstream  of  the  spillway. 


7.  Remove  sediment  build  up  upstream  of  the  spillway. 


8.  Trim  all  veee-tation  on  the  abutments  downstream  of 
the  dam  and  provide  a  program  of  periodic  cutting. 


9.  Trovidc  a  program  of  periodic  inspection  and  maintenance 
Of  the  dam  and  appurtenances,  including  yearly  operation  and  lub¬ 
rication  of  the  reservoir  drain  system.  Document  this  information 
for  future  reference.  The  aforementioned  emergency  action  plan 
should  be  maintained  and  updated  periodically  during  the  life 
Of  the  structure. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.,  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condi¬ 
tion  of  the  dam  is  based  upon  available  data  and  visual  inspec¬ 
tions.  Detailed  investigations,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  compu¬ 
tational  evaluations  are  beyond  the  scope  of  a  Phase  I  Investi¬ 
gation;  however,  the  investigation  is  intended  to  identify  any 
need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  other¬ 
wise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 


It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  con¬ 
ditions,  and  is  evolutionary  in  na.ture.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  frequent  inspections  can  unsafe  conditions  be  de¬ 
tected  and  only  through  continued  care  and  maintenance  can  these 
conditions  be  prevented  or  corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest  rea¬ 
sonably  possible  storm  runoff) ,  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  test  flood  should  not  be  in¬ 
terpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity 
and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 
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Name  of  Dam: 

State  Located: 
County  Located: 
Stream: 

Basin : 

Date  of  Inspection: 


Tivoli  Lake  {I.D.  No.  N.Y.  52) 
New  York  • 

Rockland 
Ramapo  River 
Hudson  River 
April  24,  1980 


ASSESSMENT 


v The  examination  of  documents  and  the  visual  inspection  of 
Tivoli  Lake  (Cranberry  Lake)  did  not  reveal  conditions  which 
constitute  an  immediate  hazard  to  human  life  or  property.  How¬ 
ever,  the  dam  has  some  deficiencies  which  require  further  in¬ 
vestigations  and  remedial  actions.* 

Using  Corps  of  Engineers  screening  criteria  for  the  initial 
review  of  spillway  adequacy,  it  has  been  determined  that  the  dam 
would  be  overtopped  for  all  storms  exceeding  approximately  38 
percent  of  the  Probable  Maximum  Flood  (PMF) .  The  spillway  is, 
therefore,  adjudged  as  seriously  inadequate  and  the  dam  is 
assessed  as  unsafe,  non-emergency. 

The  classification  of  "unsafe"  applied  to  a  dam  because  of 
a  seriously  inadequate  spillway  is  not  meant  to  connote  the  same 
degree  of  emergency  as  would  be  associated  with  an  "unsafe"  clas¬ 
sification  applied  for  a  structural  deficiency.  It  does  mean, 
however,  that  based  on  an  initial  screening,  and  preliminary 
computations,  there  appears  to  be  a  serious  deficiency  in  spill¬ 
way  capacity  so  that  if  a  severe  storm  were  to  occur,  overtopping 
and  failure  of  the  dam  would  take  place,  significantly  increasing 
the  hazard  to  loss  of  life  downstream  from  the  dam.  k 

In  addition,  a  serious  conflict  exists  with  regard  to  actual 
elevations  and  those  shown  on  the  project  drawings,  making  an 
accurate  spillway  adequacy  analysis  extremely  difficult. 


y 
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On  the  basis  of  structural  stability  performed  during 
the  investigation,  the  structural  stability  of  the  dam  against 
overturning  and  sliding  was  determined  to  be  adequate. 

It  is  therefore  recommended  that  within  3  months  of  noti¬ 
fication  of  the  owner,  detailed  hydrological  and  hydraulic 
investigations  and  a  resolution  of  conflicting  project  eleva¬ 
tion  datum  of  the  structure  be  undertaken  to  more  accurately 
determine  the  site  specific  characteristics  of  the  watershed 
and  their  affect  upon  the  overtopping  potential  of  the  dam. 

The  results  of  these  investigations  will  determine  the  appropriate 
remedial  measures  which  will  be  required  to  achieve  a  spillway 
capacity  adequate  to  discharge  the  outflow  from  at  least  the 
one-half  PMF.  In  the  interim,  a  detailed  emergency  action  plan 
must  be  developed  and  implemented  during  periods  of  unusually 
heavy  precipitation.  Also,  around-the-clock  surveillance  of 
the  structure  must  be  provided  during  these  periods. 

In  addition,  the  dam  has  a  number  of  problem  areas  which, 
if  left  uncorrected,  have  the  potential  for  the  development 
of  hazardous  conditions  and  must  be  corrected  within  one  year: 

1.  Repair  the  36-inch  reservoir  drain  and  gate  operating 
mechanism. 

2.  Install  an  upstream  gate  and  operating  mechanism  for 
the  10-inch  reservoir  drain. 

3.  Monitor  the  seepage  in  the  right  abutment  of  the  dam 
with  the  aid  of  weirs. 

4 .  Repair  the  cracking  of  the  buttresses  and  decking 
and  stop  seepage  emanating  from  cracks. 

5.  Repair  spalled  areas  at  the  crest  and  downstream  face 
of  the  spillway. 

6.  Clear  away  vegetation  and  maintain  clear  the  areas 
adjacent  to  and  downstream  of  the  spillway. 

7.  Remove  sediment  build  up  upstream  of  the  spillway. 

8.  Trim  all  vegetation  on  the  abutments  downstream  of 
the  dam  and  provide  a  program  of  periodic  cutting. 


9.  Provide  a  program  of  periodic  inspection  and  maintenance 
of  the  dam  and  appurtenances,  including  yearly  operation  and  lub¬ 
rication  of  the  reservoir  drain  system.  Document  this  information 
for  future  reference.  The  aforementioned  emergency  action  plan 
should  be  maintained  and  updated  periodically  during  the  life 
of  the  structure. 


Approved  by:  Eugene  O'Brien,  P.E. 

New  York  No.  29823 


/ 


/ 


Col .  W .  M .  Smi th ,  Jr . 

New  York  District  Engineer 
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SECTION  1  -  PROJECT  INFORMATION 


1 . 1  GENERAL 

a.  Authority 

The  Phase  I  inspection  reported  herein  was  authorized 
by  the  State  of  New  York,  Department  of  Environmental  Conserva¬ 
tion  by  a  letter  dated  7  January  1980,  in  fulfillment  of  the 
requirements  of  the  National  Dam  Inspection  Act,  Public  Law  92-367, 
8  August  1972. 

b.  Purpose  of  Inspection 

This  inspection  was  conducted  to  evaluate  the  exist¬ 
ing  conditions  of  the  dam,  to  identify  deficiencies  and  hazardous 
conditions,  to  determine  if  they  constitute  hazards  to  human  life 
and  property,  and  to  recommend  measures  where  required. 

1.2  DESCRIPTION  OF  THE  PROJECT 

a.  Description  of  the  Dam  and  Appurtenant  Structures 

The  Tivoli  Lake  Dam  (Cranberry  Lake)  is  composed  of 
a  140  foot  long,  25  foot  high  Ambursen  type  buttress  dam  and 
a  165  foot  long  broad  crested  concrete  spillway.  A  36-inch 
diameter  concrete  conduit  and  a  10-inch  diameter  steel  pipe 
located  in  the  base  of  the  dam  serve  as  reservoir  drains; 
the  flow  through  these  pipes  is  regulated  through  different 
valves  at  separate  locations. 

This  Ambursen  type  (reinforced  concrete  flat  slab 
and  buttress)  dam  has  an  upstream  face  with  a  IV  to  1.5H  slope 
and  an  "open"  downstream  side.  The  crest  width  of  the  dam  is 
2.5  feet  and  the  base  width  is  45  feet.  The  dam  is  made  up 
of  seven  buttresses  and  two  end  walls  which  form  9  bays  -  7 
center  bays  are  15  feet  and  either  end  bay  is  14.4  feet  wide. 
Rectangular  reinforced  concrete  beams  of  varying  dimensions 
support  the  9-inch  thick  reinforced  concrete  deck.  There  is 
also  an  approximately  150  foot  long  wing  wall  on  the  left 
abutment  beginning  at  the  end  wall  of  the  dam. 

There  are  two  reservoir  drains  which  pass  beneath 
the  dam.  The  larger  of  the  two,  a  36-inch  diameter  concrete 
conduit  is  controlled  by  a  vertical  slide  gate  operated  from 
a  bridge  extending  from  the  crest  of  the  dam  approximately 
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40  feet  upstream.  The  outlet  for  this  pipe  is  located 
approximately  15  feet  downstream  of  the  downstream  edge  of 
the  buttresses.  The  second  reservoir  drain  is  a  10-inch  dia¬ 
meter  steel  pipe  with  its  intake  immediately  adjacent  to,  and 
at  the  same  level  as,  the  36-inch  drain.  The  control  for  this 
pipe  is  a  gate  valve  located  in  the  bay  to  the  left  of  the 
center  near  the  downstream  edge  of  the  buttress.  The  outlet 
for  this  pipe  is  located  in  a  stream  about  200  feet  downstream 
of  the  dam. 

The  spillway  is  a  broad  crested  (0.5  to  1.0  feet  wide) 
reinforced  concrete  overflow  structure  located  about  0.5  mile 
northeast  of  the  dam.  The  spillway  had  previously  been  re¬ 
ported  to  be  150  feet  long.  Additions  were  made  near  the 
right  abutment  in  the  1970's  to  upgrade  the  spillway  increas¬ 
ing  its  length  to  165  feet. 

b.  Location 

Tivoli  Lake  Dam  (presently  known  as  Cranberry  Lake 
Dam)  is  located  on  the  Ramapo  River,  a  tributary  of  the  Hudson 
River,  southwest  of  Route  17  near  Sloatsburg,  New  York. 

c.  Size  Classification 

The  dam  has  a  structural  height  of  29  feet,  and  a 
storage  capacity  of  less  than  1,000  acre-feet.  Therefore, 
it  is  classified  as  a  small  dam. 

d.  Hazard  Classification 

The  dam  is  in  the  high  hazard  category.  There  are 
a  few  homes  and  other  structures ,  .as  well  as  the  town  of 
Sloatsburg  about  one  mile  downstream  from  the  dam. 

e.  Ownership 

Tivoli  Lake  Dam  (Cranberry  Lake  Dam)  is  owned  by  the 
Ramapo  Land  Company,  P.O.  Box  45,  Sloatsburg,  New  York,  10974, 
Tel.  (914)  753-5228.'  The  person  to  contact  is  Mr.  Vanderhoes. 

f .  Purpose  of  Dam 

The  dam  impounds  water  for  recreational  use  of  the 

owner (s) . 


g.  Design  and  Construction  History 

The  dam  and  its  appurtenant  structures  were  designed 
by  Clark  and  Company  of  New  York  between  1905  and  1910.  The 
construction  of  the  dam  was  completed  in  1908  and  the  name  of 
the  contractor  is  unknown. 

h.  Normal  Operating  Procedures 

There  is  no  established  operating  procedure  for  the 
outlets  on  Tivoli  Dam.  The  gate  control  for  the  36-inch  djrain 
has  been  inoperable  for  at  least  25  years  according  to  Mr.  Anthony 
Spadavecchia ,  Superindendent  for  the  Ramapo  Land  Company.  The 


-2- 


valve  for  the  10-inch  drain  is  opened  periodically  to  check 
its  operability. 

1.3  PERTINENT  DATA 


2.98 


b.  Discharge  at  Dam  Site  (cfs) 

Ungated  Spillway  at  Maximum  Pool  3350 

Regulating  Outlets  at  Maximum  Pool  200 


c.  Elevation  (feet  above  MSL  Datum) 


Top  of  Dam  512.5 
Maximum  Design  Pool  509.0 
Spillway  Crest  509.0 
Invert  36-Inch  Reservoir  Drain  488.3 
Invert  10-Inch  Reservoir  Drain  488.3 


d.  Reservoir 

Length  of  Maximum  Pool  (miles)  2.5 

Length  of  Shoreline  (miles)  0.47 

Surface  Area  (acres)  104.8 


e.  Storage  (acre-feet) 
Spillway  Crest 

Top  of  Dam 

f .  Dam 

Type  of  Dam 
Length 

Upstream  Slope 
Downstream  Slope 
Crest  Width 
Grout  Curtain 


790 

1170 


Ambursen 
140  feet 
1V:1.5H 
Open  Face 
2.5  feet 
None 


g. 


Type 


Length 


Upstream  Channel 
Downstream  Channel 


Broad  crested  overflow 

165  feet 

None 

Natural  -  "Boulder  Paved" 


Regulating  Outlets 
Intake  (1) 

Intake  (2) 

Control  (1) 


Control  (2) 


Pipe  (1) 
Pipe  (2) 
Outlet  (1) 


Outlet  (2) 


Upstream  Toe  -  El.  488.3 
Upstream  Toe  -El.  488.3 
Slide  Gate  -  Controlled 
from  Bridge 
Valve  -  Controlled 
Downstream  of  Dam 
36-Inch  Concrete  Conduit 
10-Inch  Steel  Pipe 
15  feet  Downstream  of 
Buttress 

150  feet  Downstream  of 
Buttress 
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SECTION  2  -  ENGINEERING  DATA 


2.1  GEOLOGY 

The  bedrock  in  the  area  of  Tivoli  Lake  Dam  and  Reservoir  is 
composed  of  Precambrian  formations:  interlayered  hornblende 
granite  gneiss  and  amphibolite  on  the  southeastern  half  of  the 
reservoir  and  quartz  plagioclase  gneiss  in  the  remainder  of 
the  reservoir.  The  gneiss  is  exposed  in  several  areas  around 
the  reservoir,  in  particular,  on  the  left  abutment  of  the  spill¬ 
way.  The  gneiss  appears  to  be  competent  although  some  surface 
cracking  appears  in  the  outcrops.  Tivoli  Lake  is  located 
approximately  five  miles  from  the  Ramapo  fault  along  which 
there  has  been  some  recent  seismic  activities. 

2.2  SUBSURFACE  INVESTIGATIONS 


The  files  of  the  Ramapo  Land  Company  contain  no  data  on 
site  geology  and  foundation  conditions.  The  search  in  connec¬ 
tion  with  this  inspection  did  not  reveal  any  information  on 
exploratory  borings  or  foundation  investigations  made  prior 
to  or  during  construction.  Some  shallow  test  pits  were  reported¬ 
ly  dug  in  the  right  abutment  recently  but  data  for  these  pits 
were  not  available.  However,  there  are  data  available  in  the 
literature  on  the  general  soil  conditions  of  the  area.  Sur¬ 
face  cover  in  the  vicinity  of  Tivoli  Lake  Dam  is  described  as 
"Rockland"  (Ref.  9).  Rock  outcrops,  stones  and  steep  slopes  are 
characteristic  of  this  area  of  very  thin  glacial  till  over 
bedrock. 

2.3  DAM  AND  APPURTENANT  STRUCTURES 

The  dam  was  designed  by  Clark  and  Company  of  New  York  (be¬ 
tween  1905-1910)  and  some  plans,  sections  and  details  of  the  dam, 
outlet  works  and  spillway  are  available.  There  are,  however,  no 
design  calculations,  as-built  drawings  or  construction  records 
for  the  dam  or  other  structures.  Additionally,  there  are  sketches 
of  the  dam  and  spillway  done  in  1920  for  repairs  to  the  deck  in 
certain  places.  Also,  there  are  sketches  for  deck  surface  patch¬ 
ing  carried  out  in  the  mid-1970's  and  proposed  spillway  improve¬ 
ments  much  of  which  was  not  constructed  (See  Appendix  A) . 

2.4  CONSTRUCTION  RECORDS 

No  construction  records  have  been  located  for  the  project. 

2.5  OPERATION  RECORDS 

There  is  no  operation  record  or  manual  for  the  project. 

There  is  no  regular  operation  of  outlet  works.  Since  about 
1970,  on  behalf  of  the  owner,  the  dam  has  been  visually  inspected 


annually  by  a  professional  engineer  and  a  report  with  recom¬ 
mendations  has  been  given  to  the  owner.  Reports  of  inspection 
are  available  at  the  office  of  the  owner.  Copies  of  reports 
are  given  in  Appendix  F.  There  are  records  of  certain  re¬ 
pairs  of  spillway  and  dam  at  the  office  of  the  owner.  No 
other  systematic  monitoring  of  the  performance  of  the  dam  is 
in  effect. 

2.6  EVALUATION  OF  DATA 


The  existing  data  has  been  made  available  by  the 
owner  at  his  office,  including  the  inspection  reports  of  his 
engineers.  The  drawings  provide  basic  information  of  the  as- 
designed  structural  dimensions  of  the  dam,  outlet  works  and 
spillway.  They  provide  no  information  on  the  nature  of  the 
foundation  and  probably  do  not  represent  as-built  conditions. 
The  elevations  shown  on  the  design  drawings  do  not  agree  with 
those  shown  on  the  current  USGS  sheet.  As  an  example,  on  the 
original  drawings,  crest  elevation  of  the  dam  is  shown  at  about 
469.  It  is  quite  apparent  from  the  USGS  sheet  that  the  eleva¬ 
tion  of  the  crest  of  the  dam  is  approximately  512.5.  Inquiries 
to  the  owner  and  the  county  drainage  engineer  could  not  resolve 
the  conflict.  To  facilitate  the  use  of  existing  hydrologic 
and  hydraulic  data  as  required  in  a  Phase  I  inspection,  the 
USGS  elevation  have  been  utilized.  However,  the  information 
available  appears  to  be  adequate  for  the  purpose  of  the 
Phase  I  inspection. 
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SECTION  3  -  VISUAL  INSPECTION 

3.1  VISUAL  INSPECTION 


a.  General 

The  visual  inspection  of  Tivoli  Lake  Dam  (Cranberry 
Lake  Dam)  and  its  appurtenant  structures  was  carried  out  on 
April  24,  1980.  The  weather  was  fair  and  the  temperature  in 
the  60  to  65°F  range.  The  reservoir  was  at  what  is  described 
as  normal  "full"  capacity  (water  just  passing  over  the  spill¬ 
way)  . 


b.  Main  Dam 

The  buttresses,  wing  walls  and  deck  plates  appear  to 
be  in  generally  good  condition.  There  is  evidence  of  minor 
cracking  and  spalling  of  the  concrete  in  the  buttresses  and 
the  deck,  but  much  of  this  has  been  repaired  and  is  in  good 
condition.  The  vertical  and  horizontal  alignment  of  the  crest 
appears  to  be  unchanged.  The.re  are  no  open  cracks  in  the  con¬ 
crete  which  would  indicate  movement  of  the  dam.  However,  the 
following  adverse  conditions  were  noted. 

(1)  There  appears  to  be  some  cracking  of  the  but¬ 
tress  between  bays  8  and  9.  A  small  amount  of  water  flows 
continuously  from  this  crack.  Additionally,  minor  structural 
cracking  and  leakage  exists  in  the  buttresses  between  bays  5-6 
and  1-2  and  in  the  deck  plates  of  bays  2  and  5  (See  Appendix  A  - 
Drawings  for  location  of  bays) . 

(2)  The  concrete  decking  of  the  dam  has  minor  leaks 
in  many  areas  including  areas  where  repairs  have  been  previously 
carried  out. 

(3)  The  right  abutment  directly  downstream  of  the 
dam  is  soaked,  wet  and  covered  with  a  large  amount  of  vegeta¬ 
tion.  Springs  appear  on  the  slope  and  there  is  evidence  of 
sloughing  and  sliding. 

(4)  French  drains  have  been  installed  in  the  right 
abutment  to  drain  and  stabilize  the  slope.  Vegetation  directly 
above  these  drains  indicates  that  they  are  operating  properly. 

c.  Spillway  and  Tailrace 

The  spillway  and  tailrace  area  are  generally  in  good 
condition.  There  are,  however,  some  adverse  conditions  which 
need  attention  during  normal  maintenance.  Included  in  these 
are:  heavy  sedimentation  upstream  of  the  spillway  (to  about 
6  inches  below  the  spillway  crest) ,  minor  cracks  and  spalls 
in  the  concrete  which  will  continue  to  grow,  and  heavy  vegeta¬ 
tion  and  trees  in  the  channel  downstream  of  the  spillway. 
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d.  Regulating  Outlets 

The  10-inch  reservoir  drain  appears  to  be  in  good 
operating  condition.  There  are,  however,  several  problems 
with  the  36-inch  drain  which  present  possible  future  problems 
and  should  receive  attention: 

(1)  The  control  and  slide  gate  for  the  outlet  are 
inoperable  due  to  the  lack  of  the  required  access  bridge,  and 
a  connecting  rod  required  for  the  gate  has  corroded  away. 

(2)  There  is  a  slight  leakage  around  the  seal  of  the 
36-inch  slide  gate  and  through  spalls  in  the  concrete  conduit 
resulting  in  a  small  but  constant  f.low  through  the  pipe. 

e.  Reservoir  Area 

There  were  neither  slides,  rockfalls,  sloughing  or 
other  signs  of  instability  noted  in  the  reservoir  with  the 
exception  of  those  already  discussed  on  the  right  abutment, 
nor  were  objectionable  amounts  of  floating  debris  observed 
in  the  reservoir. 

3 . 2  EVALUATION  OF  OBSERVATIONS 

Although  deficiencies  were  observed,  there  is  no  indica¬ 
tion  that  the  dam  is  in  imminent  danger.  A  number  of  the 
deficiencies  listed  in  the  previous  paragraph  are  minor  and 
may  be  corrected  by  maintenance  forces.  Significant  condi¬ 
tions  were  observed,  however,  which  require  investigation 
to  insure  the  stability  of  the  dam  and  appurtenances.  The 
following  is  a  summary  of  the  problem  areas  encountered, 
in  order  of  importance,  with  the  appropriate  recommended 
action: 

(1)  The  operating  mechanism  of  the  gate  valve  of  the 
36-inch  reservoir  drain  has  corroded  away  and  the  gate  is 
stuck  in  the  closed  position.  The  operating  mechanism  should 
be  repaired. 

(2)  The  right  abutment  area  downstream  of  the  dam  is 
saturated  and  seepage  is  evident.  This  seepage  should  be 
monitored  with  the  aid  of  weirs.  If  the  flow  rate  increases 
significantly,  or  the  migration  of  fines  occurs,  immediate 
remedial  measures  will  be  required  to  control  the  seepage. 

(3)  The  deck  and  buttresses  of  the  dam  exhibit  cracking 
and  leakage.  These  cracks  should  be  patched  and  the  leakage 
stopped.  If  leakage  continues,  more  extensive  repairs  may  be 
required. 
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(4)  There  are  spalled  areas  at  joints  along  the  crest 
and  downstream  face  of  the  spillway.  These  should  be  patched 
to  prevent  further  deterioration. 

(5)  Remove  vegetation  from  and  keep  vegetation  clear 
from  the  areas  adjacent  to  and  downstream  of  the  spillway. 

(6)  Remove  sediment  which  has  built  up  upstream  of  the 
spillway. 

(7)  Cut  all  vegetation  on  the  abutments  downstream  of 
the  dam  and  provide  a  program  of  periodic  cutting. 
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SECTION  4  -  OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURES 

There  are  no  regulating  or  operating  procedures  for 
the  spillway  or  reservoir  drains.  The  10-inch  diameter 
reservoir  drain  is  periodically  opened  to  check  its  opera¬ 
bility.  The  spillway  is  uncontrolled. 

4.2  MAINTENANCE  OF  DAM 


Over  the  past  ten  years,  and  currently,  the  dam,  spill¬ 
way  and  appurtenant  structures  have  been  inspected  annually 
and  reports  have  been  filed  containing  recommendations  for 
repairs  and  improvements.  Several  repair  programs  have  been 
carried  out  to  improve  the  concrete  deck  plates,  buttresses 
and  spillway  surface.  It  appears  from  observations  that  these 
repairs  have  been  satisfactory-  and  have  improved  the  struc¬ 
tures.  In  addition,  repair  work  including  excavation  of  de¬ 
teriorated  materials,  backfilling  with  impervious  materials 
and  covering  with  riprap  has  been  carried  out  to  correct  erosion, 
seepage  and  slope  stability  problems  at  the  abutments,  parti¬ 
cularly  on  the  right  abutment. 

The  36-inch  diameter  gate  valve  for  the  reservoir  is  not 
in  operating  condition.  For  several  years,  the  gate  has  been 
inoperable  due  to  a  missing  connection  stem  from  the  surface 
to  the  gate  valve  and  an  access  bridge  no  longer  exists.  The 
10-inch  diameter  valve  is  in  operating  condition  and  its  con¬ 
dition  is  checked  periodically. 

4.3  WARNING  SYSTEM  IN  EFFECT 

There  is  no  warning  system  in  effect  or  in  preparation. 

4.4  EVALUATION 

The  dam  has  generally  been  maintained  in  operating  con¬ 
dition  except  for  minor  vegetative  growth,  minor  seepage  and 
the  36-inch  reservoir  drain,  which  is  inoperable. 
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SECTION  5.  -  HYDROLOGIC/HYDRAULIC 


5.1  DRAINAGE  BASIN  CHARACTERISTICS 


Tivoli  Lake  Dam  is  located  southwest  of  Sloatsburg  in 
Rockland  County,  New  York.  The  drainage  area  contributing  to 
Tivoli  Lake  (Cranberry  Pond)  is  2.98  square  miles,  and  con¬ 
sists  of  fairly  steep  slopes  with  relatively  wide  valleys, 
heavily  wooded,  with  sparse  development.  Some  storage  is 
available  in  the  basin,  in  the  form  of  an  upstream  pond  (Potake 
Pond)  and  some  small  swamps.  The  lake  occupies  104.8  acres  or 
5.5  percent  of  the  drainage  basin. 

5.2  ANALYSIS  CRITERIA 


The  hydrologic/hydraulic  analysis  of  the  Tivoli  Lake  Dam 
was  performed  using  the  U.S.  Army  Corps  of  Engineers  HEC-1 
Program  (Ref.  1).  The  unit  hydrograph  used  in  this  analysis 
was  transposed  from  a  nearby  basin.  The  original  unit  hydro¬ 
graph  was  developed  for  a  sub-area  of  the  Ramapo  River  basin 
in  a  previous  study  (Ref.  2) .  In  accordance  with  the  recom¬ 
mended  guidelines  of  the  Corps  of  Engineers  (Ref.  7),  the 
adequacy  of  the  spillway  was  analyzed  using  the  Probable 
Maximum  Flood  (PMF)  and  one-half  the  PMF.  The  storage  capa¬ 
city  of  Potake  Pond  was  not  included  in  this  analysis. 

5.3  SPILLWAY  CAPACITY 


The  principal  spillway  of  Tivoli  Lake  is  located  approxi¬ 
mately  2,000  feet  northwest  of  the  dam  and  consists  of  a  150 
foot  long  uncontrolled  concrete  wall,  with  a  crest  width  of 
about  6  inches.  There  are  essentially  no  training  walls  on 
either  side  of  the  spillway,  therefore,  a  minimal  rise  in  the 
water  surface  would  cause  flow  over  natural  ground.  At  the 
northern  end  of  the  spillway,  the  ground  is  steep,  while  at 
the  other  end  of  the  rise  is  much  gentler  and  slopes  upward 
at  a  slope  of  approximately  20.0  percent.  It  is  estimated 
that  with  the  water  surface  at  El  512.5  (equivalent  to  the 
top  of  the  dam) ,  the  discharge  over  the  spillway  and  bank 
would  be  3,350  cfs. 

5.4  RESERVOIR  CAPACITY 


Normal  capacity  of  Tivoli  Lake,  at  El  509  (equivalent  to 
spillway  crest  elevation)  is  reported  to  be  790  acre-feet 
(Ref.  5) .  Additional  surcharge  storage  capacity  to  the  top 
of  the  dam,  which  was  assumed  to  increase  linearly,  is  380 
acre-feet  and  was  computed  from  areas  planimetcrcd  from  the  USGS 
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Quadranqle  sheet,  Sloatsburg.  Therefore,  the  maximum  reservoir 
capacity  to  the  top  of  the  dam,  El  512.5  is  1,170  acre-feet. 

5.5  FLOODS  OF  RECORD 


No  information  was  available  regarding  the  occurrence 
or  magnitude  of  floods  at  this  location. 

5.6  OVERTOPPING  POTENTIAL 


The  potential  of  the  dam  being  overtopped  was  investigated 
on  the  basis  of  the  spillway  discharge,  capacity  and  the  avail¬ 
able  surcharge  storage  being  able,  to  meet  the  selected  design 
flood  inflows.  The  peak  inflow  discharges  computed  were  9,463 
cfs  and  4,731  cfs  for  the  PMF  and  one-half  the  PMF ,  respectively. 
The  peak  PMF  outflow  was  8,762  cfs,  which  overtopped  the  dam  by 
1.9  feet.  The  peak  outflow  for  one-half  the  PMF  was  3,907  cfs 
and  overtopped  the  dam  by  0.32  feet. 

Using  the  Corps  of  Engineers  screening  criteria  (Ref.  7) 
for  initial  review  of  the  adequacy  of  the  spillway,  it  is  esti¬ 
mated  that  the  dam  would  be  overtopped  by  any  flood  exceeding 
38  percent  of  the  PMF. 

5.7  EVALUATION 

The  dam  does  not  have  sufficient  spillway  capacity  to 
pass  either  the  PMF  or  one-half  the  PMF  without  overtopping. 

The  spillway  is  assessed  as  seriously  inadequate  because 
of  the  following  conditions: 

(1)  Flow  over  the  natural  ground  on  the  right  abutment 
of  the  spillway  could  cause  erosion  and  the  possible  failure 
of  the  spillway. 

(2)  Overtopping  of  the  dam  could  result  in  erosion  of 
the  right  abutment  and  the  toe  of  the  dam  and  lead  to  the 
potential  instability  of  the  dam. 


SECTION  6  -  STRUCTURAL  STABILITY 


6 • 1  EVALUATION  OP  STRUCTURAL  STABILITY 
a •  Visual  Observations 

Visual  observations  did  not  indicate  any  serious 
structural  problems  with  the  dam  or  the  spillway  structures. 
The  structural  cracking  in  the  buttress  at  bay  8-9  and  the 
spalling  and  minor  cracking  of  the  plates  and.  the  spillway  is 
not  considered  to  represent  an  unstable  or  otherwise  dangerous 
condition. 


b.  Design  and  Construction  Data 

There  are  no  design  computations  or  other  data  regard¬ 
ing  the  structural  stability  of  the  dam  or  spillway  available. 
There  are  drawings  of  the  original  design  available  showing 
plans,  sections  and  some  details  (See  Appendix  A). 

c.  Stability  Analysis 

The  primary  sources  of  structural  and  foundation 
condition  information  used  in  the  analysis  were  as  follows: 

(1)  The  dimensions  of  the  dam  were  taken  from  the 
available  drawings  which  were  spot-checked  during  the  field 
inspection. 

(2)  The  subsurface  conditions  were  estimated  on 
the  basis  of  observations  made  in  the  field. 

The  following  table  shows  the  results  of  the  struc¬ 
tural  stability  analysis  for  the  dam.  The  computations  of 
the  analysis  is  given  in  Appendix  E. 


CASE (S ) 

I)  Normal  Loading  Condition 
v/ith  Reservoir  Level  at 
Spillway  Crest;  no  ice  load. 

II)  Normal  Loading  Condi¬ 
tion  with  Reservoir  Level 
at  Spillway  Crest;  with 
ice  load  -  5  kips 

III)  Unusual  Loading: 

1/2  PMF ,  water  flowing  over 
Spillway  at  Depth  of  4.12 
feet  and  over  dam  at  Depth 
of  0.62  feet 


SLIDING  FACTOR 
OVERTURNING  OF  SAFETY _ 

Within  Middle  1.5 

Third 


Within  Middle  1.2 

Third 


Within  Middle  1.25 

Half 
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CASE (S) 

OVERTURNING 

SLIDING  FACTOR 
OF  SAFETY 

IV7)  Extreme  Loading:  PMF , 
water  flov/ing  over  spill- 
,  way  by  5.8  feet  and  over 

I  the  top  of  the  dam  by 

2.36  feet 

Within  Middle 
Half 

1.05 

1  V)  Unusual  Loading:  Lake 

J  level  at  Spillway  Crest  and 

Earthquake  force  of  0.05 

Within  Middle 
Half 

1.36 

j  On  the  basis  of  the  structural  stability  performed 

during  the  investigation,  the  structural  stability  of  the 
dan  against  overturning  was  determined  to  be  adequate  for 

I  all  cases.  The  stability  of  the  dam  against  sliding  was  de 

1  termined  to  be  adequate  for  all  cases  except  normal  loading 

with  ice  load.  However,  in  view  of  the  sloping  upstream  con¬ 
crete  face  of  the  dam,  the  ice  will  ride  up  the  face  of  the 
dam  and  the  dam  will  not  be  subjected  to  a  full  5  kip  ice 
loading.  The  factor  of  safety  of  1.2  can  therefore  be  con¬ 
sidered  adequate  against  sliding  under  ice  loading. 

d .  Operating  Records 

There  is  no  regular  operation  or  operation  records 
of  the  regulating  gates.  There  have  been  no  major  structural 
problems  since  the  1940's  when  the  deck  was  partially  recon¬ 
structed  to  the  original  design  reported.  The  non-operati onal 
36-inch  reservoir  drain  could  effept  the  stability  of  the  dam. 

e .  Post-Construction  Changes 

All  reported  post-construction  work  on  the  dam  has 
been  in  the  form  of  repairs  and  rebuilding  without  altering 
the  original  design.  The  spillway  has  been  modified  to  in¬ 
crease  its  length  to  165  feet. 

f .  Seismic  Stability 

The  dam  is  located  in  Zone  2,  therefore,  a  stability 
analysis  was  carried  out  using  a  normal  reservoir  loading 
(water  level  at  spillway  crest)  and  a  0.05g  earthquake  factor 
with  Zangcr's  method.  The  results  of  this  analysis  showed 
the  dam  to  be  safe  under  both  overturning  and  sliding. 
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SECTION  7  -  ASSESSMENT/RECOMMENDATIONS 


7 . 1  ASSESSMENT 
a •  Safety 

The  Phase  I  investigation  of  Tivoli  Lake  Dam  revealed 
that  the  spillway  is  "seriously  inadequate",  based  on  the  Corps 
of  Engineers  screening  criteria,  and  outflows  from  any  storm 
in  excess  of  38  percent  of  the  PMF  will  overtop  the  dam.  The 
overtopping  of  the  dam  could  cause  erosion  of  the  abutments, 
undermining  of  the  toe  and  subsequent  failure  of  the  dam. 

The  resulting  flood  wave  would  significantly  increase  the 
hazard  to  downstream  residents.  For  these  reasons,  the  dam 
has  been  assessed  as  unsafe,  non-emergency . 

The  classification  of  "unsafe"  applied  to  a  dam  be¬ 
cause  of  a  "seriously  inadequate"  spillway  is  not  meant  to 
connote  the  same  degree  of  emergency  as  would  be  associated 
with  an  "unsafe"  classification  applied  for  a  structural  de¬ 
ficiency  in  spillway  computations,  that  if  a  severe  storm  were 
to  occur,  overtopping  and  failure  of  the  dam  would  take  place, 
significantly  increasing  the  hazard  to  loss  of  life  downstream 
from  the  dam. 

On  the  basis  of  structural  stability  performed  during 
the  investigation,  the  structural  stability  of  the  dam  against 
overturning  vas  determined  to  be  adequate  for  all  cases.  The 
stability  of  the  dam  against  sliding  was  determined  to  be  ade¬ 
quate  for  all  cases  except  normal  loading  condition  with  ice 
load.  The  normal  ice  loading  considered  however  is  not  justi¬ 
fied  for  this  dam  due  to  its  sloping  upstream  concrete  face 
which  will  result  in  ice  ride  up  and  a  smaller  loading.  The 
stability  of  the  dam  is  therefore  adjudged  adequate  for  all 
cases. 


In  addition,  the  dam  has  a  number  of  deficiencies 
which,  if  left  uncorrected,  have  the  potential  for  the  de¬ 
velopment  of  hazardous  conditions. 

b .  Adequacy  of  Information 

The  information  reviewed  is  considered  adequate  for 
a  Phase  I  investigation,  except  for  the  discrepancy  of  pro¬ 
ject  datum  as  described  in  Section  2.6. 

c •  Need  for  Additional  Investigations 

Since  the  spillway  is  considered  to  be  "seriously 
inadequate"  ,  additional  hydrologic/hydraulic  investigations 
are  required  to  more  accurately  determine  the  site  specific 
characteristics  of  the  watershed.  Included  in  these  investi¬ 
gations  should  be  a  resolution  of  the  discrepancy  of  the  pro¬ 
ject  datum.  After  the  in-depth  hydrologic/hydraulic  investigation 
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have  been  completed,  remedial  measures  must  be  initiated  to 
provide  spillway  capacity  sufficient  to  discharge  the  outflow 
from  the  one-half  PMF  event.  At  the  same  time,  structural 
analysis  should  be  performed  to  determine  the  level  to  which 
the  reservoir  must  be  lowered  in  the  winter  months  to  meet 
the  sliding  factor  of  safety  (S.F.S.^  1.5)  under  ice  loading 
condition. 

d .  Urgency 

The  additional  hydro.logic/hydraulic  investigations 
which  are  required  must  be  initiated  within  3  months  from  the 
date  of  notification/ at  the  same  time  the  discrepancy  in  pro¬ 
ject  datum  should  be  resolved.  Within  one  year  of  notification, 
remedial  measures  as  a  result  of  these  investigations  must  be 
initiated  with  completion  of  these  measures  during  the  following 
year.  In  the  interim,  develop  an  emergency  action  plan  for  the 
notification  of  downstream  residents  and  proper  governmental 
authorities  in  the  event  of  overtopping  and  provide  around- 
the-clock  surveillance  of  the  dam  during  periods  of  extreme 
runoff.  The  other  problem  areas  listed  below  must  be  corrected 
within  one  year  from  notification. 

7 . 2  RECOMMENDED  MEASURES 


1.  Results  of  the  aforementioned  investigations  will 
determine  the  type  and  extent  of  remedial  measures  required. 

2.  The  operating  mechanism  for  the  35-inch  reservoir 
drain  should  be  made  operable. 

3.  An  upstream  control  should  be  provided  for  the  10- 
inch  reservoir  drain. 

4 .  The  seepage  occurring  in  the  right  abutment  should 

be  monitored  and  observations  recorded.  Construction  of  weirs 
and  monitoring  of  flow  at  biweekly  intervals  should  be  per¬ 
formed  to  properly  ascertain  the  nature  of  the  seepage. 

5.  The  cracking  of  the  buttresses  and  decking  should  be 
repaired  and  the  seepage  stopped. 

6.  Spalled  areas  and  cracks  in  the  concrete  on  the  spill¬ 
way  should  be  repaired. 

7.  Remove  vegetation  from  and  keep  vegetation  clear  from 
the  areas  adjacent  to  and  downstream  of  the  spillway. 

8.  Remove  sediment  which  has  built  up  upstream  of  the 
spillway. 
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9.  Cut  all  vegetation  on  the  abutments  downstream  of  the 
dam  and  provide  a  program  of  periodic  cutting. 

10.  Provide  a  program  of  periodic  inspection  and  mainte¬ 
nance  of  the  dam  and  appurtenances  including  yearly  operation 
and  lubrication  of  the  reservoir  drain  system.  Document  this 
information  for  future  reference.  The  emergency  action  plan 
described  in  Section  7. Id  should  be  maintained  and  updated 
periodically  during  the  life  of  the  structure. 
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2.  VIEW  OF  UPSTREAM  FACE  AND  CONTROL  FOR 
36-INCH  RESERVOIR  DRAIN.  NOTE  ACCESS 
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VIEW  OF  SEEPAGE  THROUGH  BUTTRESS  II.  VIEW  OF  SEEPAGE  THROUGH  FACE  OF 
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Report  on  Rehabilitation  to  Cranberry  Dam 
Pothat  Water  Company 
Sloatsburg,  New  York 


I 


November  8,  1974 


A  hollow  concrete  dam  is  situated  at  the  easterly  end  of  100  acre 
Cranberry  Lake.  Daw  is  approximately  135'  long  x  25'  high  (estimated) 
and  was  constructed  with, Reinforced  Concrete.  Dam  is  constructed  with 
the  intent  to  impound  water  only  since  there,  are  no  provisions  to 
permit  the  flow  of  water  over-  the  dam.  The  .Lake  had  been  provided 
with  a  spillway  structure  of  ample  size  to  h.andle  the  highest  recorded 
runoffs  without  any  threat  of  water  level  rise  above  the  Dam  Crest. 


Upstream  end  of  the  dam  is  a  9"  thick  sloped. concrete  deck  supported 
by  horizontal  beams  which  were  tied  into  the  reinforced  buttresses. 
There  are  9  buttresses/  8  bays  located  at  approximately  15-ft.  on 
centers.  Downstream  end  of  the  dam  is  open  and  buttress  foundations 
follow  the  original  sloping  lines  of  the  groi^nd.  The  dam  stretches 
between  two  concrete  retaining  walls. 


At  the  time  of  inspection,  the  water  level  was  being  lowered  through 
8"  blow  off  line.  There  was  no  evidence  of  running  leaks  thru  the 
concrete  deck  except  for  slow  seepages  at  the  junction  points  of  the 
buttresses  to  the  horizontal  beams,  and  on  few  isolated  places  along 
the  surfaces  of  the  buttresses.  The  ground  in  bays  6,  7,  and  8  were 
saturated  as  a  direct  result  of  leakage  thru  a  separated  joint  between 
the  dam  structure  and  the  wing  wall  at  the  south  end.  Free  flowing 
water  at  the  same  type  of  joint  in  the  northerly  end  had  been  observed 
prior  to  dropping  of  lake  level.  However,  present  draw  down  is  suffi¬ 
cient  enough  not  to  produce  any  leak.  There  are  evidences  of  past 
repairs  along  these  joints  but  existing' conditions  dictate  the  under¬ 
taking  of  diligent  corrective  measures. 

There  are  a  variety  of  spalls  in  the  concrete  mainly  concentrated 
along  the  bottoms  and  faces  of  horizontal  beams  and  very  little  amount 
along  the  bottom  of  sloped  deck  and  the  faces  of  the  buttresses.  These 
spalds  are  not  serious  in  nature  but  needs  certain  repair  work.  On  the 
south  side  of  northerly  Bay  1,  there  is  a  longitudinal  crack  in  the 
duck  running  along  the  inside  face  of  the  buttress.  Concrete  at  this 
location  spaJlded  considerably  and  the  contractor  removed  the  loose 
)  concrete  to  a  depth  of  4"  in  an  area  confined  to  approximately  3  to  4 
square  feet.  Instructions  as  outlined  below  were  given  to  the 
contractor  to  proceed  with  the  repair, 
i  *  •  * 

!  The  upstream  face  of  the  sloped  concrete  deck  has  had  certain  repair 

work  done  in  the  past,  but  to  date  some  of  these  failed  thus,  contributing 
1  to  the  slow  progressive  deterioration  of  the  deck  surface  and  if  not 
1  corrected,  wi^ll  continue  to  cause  added  problems  in  the  future. 

|  A  majority  of  the  seepage  thru  hairline  cracks  underneath  tho  dam  was 
|  plugged  by  the  calcium  deposits  formed  over  a  period  of  years  and 
continuance  of  the  process  is  still  in  evidence. 

1 
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Report  on  Rehabilitation  to 
Cranberry  Dam 


I 


November  8,  1974 


Basically/  structural  integrity  of  the  concrete  is  sound  and  does  not 
render  itself  to  concern.  '  Specifications  prepared  by  Mr.  Remig  A. 
Rapp,  Consulting  Engineer,  coupled  with  the.  recommendations  mentioned 
in  this  report  will  ensure  the  proper  rehabilitation  of  the  subject 
dam. 


Recommendations : 

I  • 

Upstream  end  of  the  Dam  ;i 

1.  Remove  the  hollow  concrete  patches  over  bays  5  and  6  and 

replace  them  with  low  slump  concrete  preferably  made  with 
Antihydro  Cement  apd  3/8"  pea  gravel.-,  Apply  1  coat  of 
Uniweld  or  Sika  Dur  Hi-Mod  over  old  concrete  to  insure  the 
proper  bonding.  i;  • 

r 

2.  Repeat  process  one  for  section  over  Bay  1. 

3.  Chip  out  cracked  concrete  along  Bays  7  and  8,  apply  one 
coat  Colma  Joint  Primer  and  fill  with  Colma  Joint  Sealer 
(As  manufactured  by  Sika) 

4.  All  joints  between  concrete  slabs  exhibit  cracks  thru 
tar  joints.  These  joints  should  be  sealed  with  Colma 
Joint  Sealer  after  application  of  primer. 

5.  Excavate  earth  to  a  depth  of  4’  to  5'  below  water  level 
along  the  two  wing- walls  and  clean  out  the  joint  between 
wall  and  the  dam  to  sound  surfaces.  Follow  process  of 
sealing  as  mentioned  in  items  3  and  4.  Backfill  with 
impervious  select  fill  and  compact  it  to  a  level  of  high 
water  mark.  Recommended  use  of  Igas  Joint  Sealer  should 
be  eliminated. 

6.  Follow  manufacturer's  recommendations  for  preparing 
surfaces  and  application  of  joint  material.  Drying  of 
concrete  surfaces  can  be  aided  by  low  intensity  flame 
application. 

7.  Apply  Bentonite  at  a  rate  of  75  lbs.  per  100  S.F.  for 
entire  length  of  the  dam  with  a  width  of  approximately 
25*  out  into  the  lake  from  the  existing  water  line  on 
the  deck. 

8.  There  is  no  need  of  lowering  water  level  in  the  lake  any  . 
further. 


November  8,  1974 

i 

»  ' 
Underneath  -  Downstream  of  the  Dam 

1.  Sound  all  concrete  surfaces  where  spalling,  scaling, 
rusting  or  other  evidence  of  deterioration  $re  present. 

Remove  all  loose  concrete  and  patch  according  to  recom¬ 
mendations  outlined  by  Mr.  Papp. 

2.  Form  and  place  concrete  underneath  the  sloped  and  cracked 

deck  of  Bay  1  to  provide  added  strength  and  support  to 
the  deck.  Cracked  concrete  should  be .repaired  with  Sika 
Dur.  Hi-Mod  and  application  of  low  slump  nonshrink  grout : 
made  with  antihydro  cement.  Concrete  support , should  be 
mounded  with  the  available  fill  of  the  site  to  eliminate 
the  effect  of  frost  action.  i 

3.  Do  not  remove  calcium  deposits  over  hairline  cracks  or 
elsev/here  for  patch  work  repairs  unless  the  concrete 
exhibits  deterioration. 

4.  Remove  rotten  wood  forms  left  in  the  concrete  and  patch 
them  as  recommended. 


Report  on  Rehabilitation  to 
Cranberry  Dam 

) 


I. 


•  4  76  Bookout  Avenue 

Hackensack,  New  Jersey  07601 
January  25,  1975 


Pothat  Water  Company.  I 

Post  Office  Box  45  1  1 

Sloatsburg,  New  York  10974 

l 

Attention:  Mr.  S.  A.  Wyle, 

Vice  President  and 
Secretary-Treasurer 

; 

Re:  Rehabilitation  Of 

I  Cranberry  Dam  And 

Spillway 

Gentlemen:  r  ‘ 

I  am  submitting  this  final  report  to  you,  together  with  a 
"marked  up"  drawing  to  delineate  the  work  performed  on  the  above 
subject  matter  and  also  the  comments  on  the  results  of  such  work 
based  upon  my  field  observations  during  and  after  the  completion 
of  the  proposed  work. 

Recommendations  as  mentioned  in  my  November  8,  1974,  report 
and  suggested  method  of  plugging  leaks  by  Mr.  Remig  A.  Popp 
formed  the  general  outline  of  this  undertaking ,  which  was  carried 
out  by  Contractor  Miles  Kuchar,  Inc.  of  Montvale,  New  Jersey. 

Work  commenced  during ! the  month  of  November  1974  and  was  com¬ 
pleted  in  the  month  of  December  1974. 

The  actual  work  procedures  followed  closely  the  steps  out¬ 
lined  in  my  November  8,  1974,  report  (pages  2  and  3)  with  only 
one  (1)  exception:  Said  exception  being  improper  treatment  of 
wide  joint  in  Bay  #9  between  the  wing  wall  and  the  concrete  dam 
due  to  reputed  adverse  ground  conditions.  I  was  unaware  of  the 
omissions  until  it  came  to  my  attention  after  the  job  was  com¬ 
pleted.  ; 

i 

The  original  fill  placed  along  this  joint  was  very  per¬ 
vious,  predominantly  of  organic  nature  and  extremely  loose.  The 
replacement  of  this  undesirable  material  was  not  carried  or 
could  not  be  carried  out  as  per  recommendations.  The  selective 
impervious  fill  I  sent  to  the  job  was  dumped  into  the  excavated 
trench  under  water  and,  in  my  judgment,  was  a  wasted  effort. 


Continued 
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Pothat  Water  Company  Page  2  •'  January  25,  1975 

-  i 

Attention:  Mr.  S.  A.  Wyle 

**  f '  f 


The  leak  probably  originated  from  this  location,  is  still 
in  evidence  at  the  downstream  end  of  the  dam,  and  should  not 
cause  any  alarm  in  the  immediate  future  since  it  has  been  in 
existence  for  a  number  of  years.  However,  I  firmly  suggest 
that  remedial  steps  be  taken  during  the  spring  of  1975.  X 
recommend  a  relatively  inexpensive  and  effective  method  of 
pressure  volclay  treatment  along  the  wing  wall.  If  this  can¬ 
not  stop  the  leakage,  then  pressure  grouting  should  be  con¬ 
sidered.  i  . 

»*  . 
i  My  field  investigation  and  observation  on  the  dam  on  Jan¬ 
uary  17,  1975,  was  very  gratifying.  The  serious  leaks  in  Eay 
#1  are  completely  stopped  and  the  precariously  weak  concrete 
deck  was  repaired  very  effectively  by  constructing  a  concrete 
pier. 


Following  the  completion  of  “crack"  repairs  underneath 
the  deck  of  the  dam,  the  seepages  and  slight  leaks  were  still 
in  evidence.  To  repair  such  cracks  effectively  under  contin¬ 
ual  seepage,  water  pressure  and  with  the  lack  of  proper 
support  during  concrete  setting  are  extremely  difficult  or,  at 
its  best,  is  of  a  temporary  nature.  However,  all  these  slight 
leakages  and  seepages  were  arrested  following  the  application 
of  Bentonite  on  the  upstream  end  of  the  dam. 

l 

Presently,  the  .entire  structure  is  in  good  rehabilitated 
condition  and  free  of  seepages  and  leakages,  with  the  excep¬ 
tion  of  Bay  S9.  Periodic  inspections  and  minor  repair  should 
be  carried  out  by  your  maintenance  personnel  and  once  a  year 
thorough  observations  should  be  conducted  by  a  competent  engi¬ 
neer. 


On  the  spillway,  loose  concrete  was  chipped  out  at  the 
locations  I  indicated  and  new  concrete  was  placed  and  anchored 
to  the  old  and  sound  concrete  surfaces  by  means  of  dowels. 

New  concrete  placements  were  toed-in  against  the  old  concrete 
spillway  at  the  upstream  face  to  bolster  its  stability. 

Original  spillway  concrete  exhibits  large  amounts  of  ex¬ 
posed  gravel,  lack  of  sand  and  cement  contents,  thus  render¬ 
ing  itself  to  easy  deterioration  and  scouring  effect  of  the 
spillway  water.  However,  the  importance  of  maintaining  the 
spillway  concrete  progressively  in  good  condition  is  of  a  low 
priority  item  and  repair  work  should  only  be  conducted  in  case 
of  major  occurrences  of  deterioration  or  spalds  as  witnessed 
during  the  inspection  before  the  work  was  undertaken. 


Continued 


Pothat  Water  Company 
Attention:  Mr.  S.  A.  Wyle 


Page  3 


January  25,  1975 


In  conclusion,  I  am  very  much  pleased  to  report  to  you  that 
the  steps  taken  to  carry  out  the  rehabilitation  of  Cranberry  Dam 
proved  to  be  effective  and  satisfactory.  Therefore,  it  is  my 
recommendation  to  adhere  closely  to  such  steps  in  conducting  your 
future  maintenance  program  related  to  the  items  of  similar  nature, 

Very  truly  yours, 

a  sr 

Sungor  M.  Bastug/'M.S. ,  C.E. 
Hackensack  Water  Company 

! 

GMB :mw 

Enclosure  (Drawing) 

cc:  .  Mr.  G.  M.  Haskew,  Jr., 

Hackensack  Water  Company 
Mr.  R.  Gerber, 

Hackensack  Water  Company 


I 


.  ! 
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476  Lookout  Avenue 
Hackensack,  New  Jersey  07601 
April  23,  1976 


Pothat  Water  Company 
Post  Office  Box  45 
Sloatsburg,  New  York  10974 

Attention:  Mr.  S.  A.  VJyle, 

Vice  President  and 
Secretary-Treasurer  , 

He:  Potaque,  Cranberry 
Dams  and  Spillway 


Dear  Mr.  Wyle : 

I  am  submitting  this  report,  based  upon  the 
observations  I  have  conducted  at  the  site  on  April  21, 
1976. 


At  the  time  of  my  visit,  water  levels  in  both 

rocnrwi  vc  c-i-onr?  j»r»v\vc\v<  vr.at  a!  V  S'?  X  S  nr.hftR  {f»*M  below 

high  water  marks.  ,  • 

Cranberry  Dam: 

The  rehabilitative  work  performed  at  the 
dam  structure  during  the  period  November  1974 
through  December  1974  continued  to  serve  very  sat¬ 
isfactorily.  Soffits  of  all  sloping  concrete  deck, 
horitzontal  supporting  beams  and  buttresses  in  nine 
(9)  bays  exhibited  sound  structural  integrity. 
Progressive  deterioration  of  concrete  prior  to  cor¬ 
rective  work  is  under  control  and  there  is  no  visible 
change  from  my  last  report  dated  August  12,  1975. 

• 

The  long  presence  of  leakage  in  bay  #9  is 
still  in  existence  but  I  detected  no  change  in  the 
flow  since  my  first  observation  on  November  8,  1974. 

At  the  present  time,  my  recommendation  is  to  main¬ 
tain  periodic  check  and  report  when  there  is  an 
appreciable  increase  in  the  flow  and/or  there  is  an 
evidence  of  silt  conveyance. 


Continued 
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Pothat  Water  Company 
Attention:  Mr.  S.  A.  Wyle 


Page  2 


April  23,  1976 


^  In  bay  #1  (northerly  bay) ,  1  have  noticed 
slight  seepage  along  the  protruding  concrete  located 
underneath  the  sloping  deck.  Even  though  the  seep— 
age  is  not  serious  in  nature,  the  v?eight  of  pro¬ 
truding  concrete, from  the  deck  is  an  added  stress 
to  the  deck  and  should  be  eliminated.  I  am  enclosing 
a  sketch  delineating  the  proposed  work. 

Lack  of  proper  ground  grading  in  some  of  the 
bays  have  contributed  to  the  collection  of  trapped 
water.  This  condition  can  easily  be  alleviated 
with  minimum  amount  of  grading  and  hand-dug  ditches 
to  divert  the  trapped  water  to  the  sloping  terrain 
located  at  the  downstream. 

Potaque  Dam: 

The  earth  embankment  is  in  excellent  condi¬ 
tion  and  completely  devoid  of  seepage  and  soft 
ground  conditions.  The  serious  now  at  tne  toe  o£ 
the  embankment  as  reported  to  you  following  the  re¬ 
cent  heavy  rainfall  should  not  cause  any  concern  as 
said  flow  of  water  is  no  more  than  a  state  of  normal 
condition  of  any .earth  embankment  subjected  to  an  . 
appreciable  rainfall.  In  fact,  the  .presence  of 
yellowing  grass  and  surface  vegatation  coupled  with 
compacted  soil  condition  is  an  excellent  indication 
that  the  saturation  line  is  well  below  the  surface 
and  carried  down  to  the  toe  of  the  slope  as  it  should. 

Spillway ; 

Concrete  repair  work  along  the  spillway  is 
in  very  satisfactory  condition.  The  accumulation  of 
debris,  branches  and  sawed-up  logs  at  the  downstream 
and  growth  of  grass  at  the  upstream  ends  should  be 
removed. to  preserve  the  spillway  flow  capacity. 

In  conclusion,  I  am  pleased  to  report  to 
you  that  the  observations  I  made  on  the  three  sites 
assured  me  of  the  continuance  of  proper  functioning 
of  your  structures. 


Continued  ..•••• 
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Pothat  Water  Company  Page  3 

Attention:  Mr.  S.  A.  Wyle 


Please  do  not  hesitate  to  call  on  me  if  1  can 
be  of  any  further  assistance  to  your  diligent  efforts 
in  preserving  and  upgrading  the  safety  and  structural 
integrity  of  your  impounding  reservoirs. 


Very  truly  yours, 


Enclosure 
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476  Lookout  Avenue 
Hackensack,  New  Jersey  07601 
November  3,  1977 


Pothat  Water  Company  i 

,  Post  Office  Box  45  ■  :• 

Sloatsburg,  New  York  10974  ' 

I  . 

Attention:  Mr.  H . • Pierson  Mapes 

President  *< 

». 

Re:  Rehabilitation  of 
Cranberry  Dam  and 
Spillway 

*  i  > 

Gentlemen: 

i 

I  .  • 

1  am  submitting  this  report  to  you  based  on  my  observation  con¬ 
ducted  on  November  2,  1977. 

'  t 

Concrete  darn  structure  continued  to  serve  effectively  since  the 
completion  of  the  rehabilitative  work  during  December  of  1974, 
and  will  continue  to  do  so  if  periodic ' maintenance  is  imple¬ 
mented.  as  suggested: in  my  previous  reports. 

»  •; 

Presently,  I  recommend  to  perform  the  following  items  prior  to 
inclement  weather  conditions: 

1.  Remove  loose  mortar  layer  above  the  water  level  on  the 
upstream  end  of  the  dam  and  treat  the  areas  with  half 
inch  thick  layer  of  SIKADUR  LO-MOD  MORTAR. 

2.  "Vee"  out  cracks  on  the  upstream  fade  of  the  dam  and 
seal  them  with  SIKA  COLMA-DUR  LV. 

I 

•  3.  The  leak  emanating  within  bay  |9  (easterly  end)  is  still 
in  existence.  Such  leak  can  be  attributed  to  a  variety 
of  reasons.  If  the  possible  reason  is  the  separation 
betv/een  wing  wall  and  the  sloped  deck  of  the  dam,  cor¬ 
rective  measures  should  be  taken  in  order  to  eliminate 
the  most  concerning  cause,  in  my  opinion.  Therefore, 
temporary  placement  of  common  fill  at  the  corner  and 
excavating  it  to  expose  the  joint  is  the  first  step  to 
be  taken.  The  second  step  is  to  treat  the  joint  with 
COLMA  Joint  Sealer  followed  by  impervious  backfill  and 
subsequent  removal  of  the  temporary  fill  to  complete 
the  work.  In  order  to  gain  access  to  the.  site,  four 
cedar  trees  must  bo  removed. 


Continued 
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Pothat  Water  Company  Page>  2 

Attention:  Mr.  H.  Pierson  Mapes 


November  3,  1977 


If  a  decision  is  made  to  follow  up  my  recommendations  as  out¬ 
lined  in  this  report,  I  call  your  attention  to  a  close  super-- 
vision  of  the  work. 


Please  feel  free  to  contact  me  if  I  can  be  of  any  further 
assistance  to  you  in  the  matter. 


GMB/aj 


I 

476  Lookout  Ave. 

•i  Hackensack/  NJ  07601 

i  j  September  7/  1978 

!  I 

*  »  , 

Subject:  Seepage  and  Piping  at  the 

Downstream  End  of  Cranberry  Dam 

••  »  'U  < 

i  » 

Pothat  Water  Company  ' 

P.O.  Box  45  • 

Sloatsburg,  NY  10974 

Att:  Mr.  H.  Pierson  Mapes,  President 
Gentlemen:  ! 

Based  upon  my  recent  site  inspections,  I  would  like  to  submit  this 
report  to  your  attention  in  order  to  bring  certain  facts  to  light, 
along  with  my  related  recommendations  to  further  protect  the 
structural  integrity  of  the  dam. 

1.  The  leak  which  1  observed  in  Bay  #9  (Easterly  End)  during 
the  latter  part  of  1974  is  still  in  existence  and  has  been 
in  existence  prior  to  my  visit,  per  verbal  statements  from 
the  people  of  your  organization.  As  1  have  then  stated,  I 
did  not  put  too  much  emphasis  on  this  leakage,  and  I  still 
do  not  consider  it  serious.  The  recent  ditches  which  were 
excavated  within  the  bay,  pinpointed  the  leak  under  the 
footing  of  the  buttress  wall  -of  the  dam.  Seepage  carries 
no  sedimentation  and  the  flow  rate  showed  no  change. 

Since  the  joint  between  the  wingwall  and  the  dam  buttress 
wall  was  not  treated  properly  during  the  rehabilitative 
work  conducted  in  November  1974,  one  of  the  reasons  can  be 
attributed  to  said  improper  treatment.  The  shoreline  wash¬ 
out  immediately] at  the  wingwall  location  (one  Birch  tree 
was  uprooted  recently)  certainly  diminishes  the  path  i  of 
resistance  of  the  water  infiltration  around  the  wingwall, 
and  may  find  its  course  to  the  bottom  of  the  footing.  The 
presence  of  the  6"  water  line,  septic  field  and  the  natu¬ 
ral  ground  water  on  the  rising  banks  on  the  east  side, 
can  also  be  contributing  factors.  I  recommend  the  fol¬ 
lowing  steps  to  be  taken: 

1.  Treat  the  joint  between  the  buttress  and  wingwalls  as 
outlined  in  my  Nov.  8,  1974  report  (Refer  to  item  5  on 
page  2} . 

2.  Backfill  washout  of  the  bank  and  place  rip-rap  to  pre¬ 
vent  further  erosions. 

i  t 

3.  Take  a  sample  of  water  and  test  for  the  presence  of 
septio  contamination  and  combined  chlorine  residual. 


September  7,  1978 


Pothat  Water  Company  -  2 

i, 


4.  Consider  pressure  grouting  under  footing  after  ana¬ 
lyzing  steps  1,  2  and  3- 

\ 

2.  Another  observation  which  requires  further  investigation 
is  the  "piping"  (Hydrostatic  boils)  at  the  downstream 
end  of  the  dam  opposite  to  the  joint  buttress  wall  of 
bays  #8  and  9..  Two  small  "pipings"  were  uncovered  in  the 
ditches  excavated  recently  to  drain  the  puddled  water  from 
the  bays.  The  existence  of  these  boils  can  not  be  determined 
readily  unless  the  following  steps  are  taken  as  a  first 
approach :  > 

1.  Excavate  at  least  a  2*  deep  trench  in  an  "L"  shape 
around  them  as  explained  to  your  personnel. 

2.  Take  sample  and  have  them  tested  for  septic  contami¬ 
nation  andr  combined  chlorine  residual. 

If  the  results  of  these  steps  prove  to  be  inconclusive,  I  shall 
make  further  recommendations  to  trace  the  source,  which  is  more 
important  than  its  existence.  Boils  exhibit  very  low  hydro¬ 
static  pressure  and  the  flow  is  minute,  free  of  sediments,  and 
can  not  be  considered  serious  in  nature  at  the  present  time. 


3.  Ingress  and  egress  to  the  downstream  end  of  the  dam  is  by 
walking  only.  It  is  my  further  recommendation  that  an 
access  road  should 'be  constructed  from  the  west  end  to 
bring  in  equipment  in  order  to  perform  some  of  the  proba¬ 
ble  work  I  consider  essential  in  the  future.  Such  access 
road  should  be  located  at  the  proper  alignment  and  under 
the  supervision  of  a  competent  contractor.  I  shall  render 
my  suggestions  and  submit  a  proposed  road  alignment  and 
profile  drawing,  if  you  wish  to  carry  out  my  recommenda¬ 
tion.  j 

! 

I  have  discussed  the  matter,  in  general,  with  C.  Scott  Vanderhoef 
of  your  organization  and  requested  Kuchar  to  submit  an  estimated, 
cost  for  treating  the  joint  between  the  wing  and  buttress  walls 
of  Bay  #9.  | 

i 

Do  not  hesitate  to  contact  me  if  you  have  any  questions  concerning 
the  matter. 


:  >^Very  truly  yours, 

/thi 

XJungor  Bastuc/O 
//  *civil  Engineer 


•I- 


476  Lookout  Avenue 
Hackensack,  NJ  07601 
^October  21,  1978  < 


Subject:  Cranberry  Dam 


Pothat  Water  Companyi  * 

P.O.  Box  45  »• 

Sloatsburg,  N.Y.  10974  • 

f 

Att:  Mr.  H.  Pierson  Mapes 
President 


fipnHpwpn;  ‘ _ _ 

This  report  and  the  enclosures  will  summarize  the  work  conducted 
at  the  upstream  and  downstream  end  of  the  Cranberry  Dam. 

1.  An  access  road  starting  from  the  north  end  of  the  dam 
(in  the  vicinity  of  abandoned  tennis  courts)  and  termi¬ 
nating  along  the  bays  of  the  downstream  end  of  the  dam, 
have  been  constructed  to  gain  an  access  with  the  equip¬ 
ment.  Said  road  followed  the  natural  terrain,  except 
for  minimum  cuts  to  avoid  the  sharp  grades.  The  road 
has  been  stabilized  by  placing  of  6"+  slag  material 
brought  in  from  your  property. 

i 

2.  All  9  bays  of  the  dam  have  been  cleared  of  wild  growth, 

concrete  chips,  spalds  and  -other  debris,  and  graded  for 
proper  drainage.  •. 

3.  4"  perforated  P.V.C.  pipes  with  French  drains  have  been 
installed  to  divert  the  water  from  some  of  the  bays  to 
the  ditch  at  the  outfall  of  the  Sluice  gate  conduit. 

4.  The  ditch  at  the  outfall  of  the  Sluice  gate  conduit  was 
cleared  of  growth  and  debris.  Proper  slope  was  insti¬ 
tuted  for  unobstructed  flowage,  and  also  to  gain  the 
necessary  access  to  the  Sluice  gate  for  periodic  in¬ 
spection. 

5.  The  washout  on  the  south  side  of  the  upstream  end  has 
been  repaired  and  rip-rapped  with  large  to  medium  size 
slags. 

6.  Investigation  of  the  continuous  flow  of  water  in  Bay  |8 
was  traced  to  the  natural  ground  water  table  of  the 
sharply  sloped  hill  on  the  downstream  end  of  the  dam. 
Excavations  within  the  bay  confirmed  the  existence  of 
glacial  type  of  fill,  predominantly  granular  material 
of  varying  sizes  mixed  with  fine  silty  sand.  The 
water  table  investigation  holes  excavated  on  the  hill 


Pothat  Water  Company 
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October  21,  1978 


»  f ' 

beyond  and  within  the  limit  of  the  dam  structure,  in¬ 
dicated  the  presence  of  the  water  table  within  12"  to 
15"  of  the  existing  ground  surface.  This  is  a 
natural  condition  created  by  the  water  level  of  the 
impounded  lake.  Therefore  the  seepages,  and  water 
infiltrations  observed  in  Bay  #8  and  along  the  toe  of 
the  sloping  hills  are  due  to  the  high  ground  water 
table  and  the'  type  of  the  strata  composition  of  the 
natural  terrain. 

i  % 

These  positive  observations  totally  eliminate  my 
previous  concerning  point  of  the  probable  piping 
under  the  dam  structure. 


The  stability  of  the  highly  saturated  hills  should 
not  be  considered  serious  in  view  of  its  existence 
since  the  construction  of  the  dam.  Consequently, 
the  matting  of  the  ground  vegetation  and  growth 
should  never  be  disturbed  as  they  are  excellent  pro¬ 
tection  against  the  erosion. 

i 

In  the  near  future,  I  will  investigate  the  condition  of  the  30" 
Sluice  gate  through  the  30"  &  concrete  conduit. 

Please  do  not  hesitate  to  contact  me  if  you  have  any  questions 
on  the  subject  matter. 


- - - 


Gangor  Basting 
Civil  Engineer 


GB/aj 
Ends . 


T»y  ■*"£'  /<c 
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476  Lookout  Avenue 
Hackensack,  N.J.  07601 
April  4,  1079 


Subject:  Cranberry  Dan 


Pothat  Water  Company 
P.0.  Box  45 

Sloalsburg,  N.Y.  10974 


Att:  Mr.  H.  Pierson  Mapes, 

.President 

Gentlemen: 

This  is  a  follow-up  report  to  my  previous  one  dated  October  21, 

1978. 

On  April  4,  1979  investigation  was  made  thru  the  36 "^_reir forced 
concrete  conduit  located  along  the  Bay  ,f  5  and_the  S.iui.cc:  gate  vhieh 
was  installed  at  the  upsTream  end  of  the  conduit  at  the  time  of  the 
dam  construction.  The  36" 0  reinforced  concrete  conduit  was  found 
to  be^in  structurally  sound  cohditiqn  for  its  entire  length  cf  47’ 
from  the  headwall  to  the  Sluice  gate  location.  There  are  a  few 
epoTr!s~i:n~the  concrete,  lut  not  to  a  degree  to  reduce  its  safety. 
These  spalds,  at  an  oppurtune  time,  should  be  repaired  to  arrest 
furtner  deterioration.  The  constant  leakage  at  the  outfall  of  the 
condui  t,  is  a  direct  ^ resuf^-oT^ground  j^a ter'  penetration  thru  the 
epaids.  . . . —  --  . .  . -  . — - 

The  Sluice  gate  exhibited  excellent  condition  without  any  leakage 
from  the  d;  m.  The  fabricated  steel  gate  is  firmly  seated  against  the 
bras-,  re  at  cast  in  the  ccucrete  conduit.  Slight  scale  of  rust  at 
the  gate  ir  superficial  and  investigation  proved  that  there  was  no 
pitting  in  the  metal  itself. 

Various  pictures  were  taken  at  the  Sluice  gate  and  inride  the  cond¬ 
uit  to  dociment  the  findings.  Additional  pictures  were  also  taken 
at  the  downstream  end  of  the  darn  for  pictorial  record.  Said  pictures 
will  be  forwarded  to  you  under  a  seperate  cover. 

Further  in\ cstigatlons  were  made  at  the  site  to  verify  the  results 
of  the  wogV  an  outlined  1 n  my  October  ?\f  1978  report.  The  access 
^goA-J.0- i_n_yc.ry__/;o.o_d_cond t tion.  The  Fronch_  drains  installed  within 
and  °u toi dr  the  bays  of  t he  'd bmeonti jiued' t o"f unctlqh_vcry  sa tiof he t- 
orily.  'All'jbays  are  dry  .and  free  of  water  puddles.  ‘ 


# 


Pothat  Water  Company 
Att:  Kr.  H.  Pierson  Mapes 


-2-  '  April  4,  197 


Please  enter  a  correction  to  ray  October  21,  1978  report  in  which 
36"  0  conduit  and  Sluice  gate  was  typed  inadvertantly  as  30"  0. 

If  you  have  any  questions  concerning  this  report  please  do  not 
hesitate  to  contact  me. 


GB/cp 


Cranberry  Dam  and  Spillway: 


The  hollow  concrete  dam  is  situated  to  the  east  of  the  100 
lake.  1  t"  ~is  a ppro'x iniatcl y~  1 3  5  ft.  long  and  has  a  maximum  he.ig 
of  25  ft.  The  overflow  provision  is  handled  by  the  existing 
205_fft_.  _long  spiTlway.'. structure...  . 

This  reinforced  dam  has  been  in  existence  over  fifty  years 
and  is  a  " Amb. u r s s e n "  type  which  was  widely  accepted  as  one  of 
most  safe  dams  in  the  United  States. 

The  upstream  end  of  the  dam  is  a  .9"  thi.ck_ sloped , .. reinf or.ccc 
concrete- deck  supported  by  horizontal  beams  which  were  tied  in. 
the  reinforced  concrete  buttresses.  There  are  9_bavs  at  about 
15  feet  center  to  center  and  buttress  foundations  and  dam  too-:, 
cutoff  wall  were  constructed  on  highly  compacted  glacial  till. 

Ky  detailed  investigation  of  the  dam  and  periodic  maintenam 
work  conducted  over  the  last  four  years  assures  the  safety  of 
this  structure  for  many  decades  to  come. 

Since  the  structure  is  open  to  visual  inspections,  I  have  no 
detected  any  failure  of  its  members. 

I 

The  watershed  area  of  the  lake  is  slightly  larger  than  that 
of  Potaque  Lake  and  the  spillway  capacity  exceeds  8,000  cubic 
feet  per  second  with  16"  freeboard  at  the  dam.  Therefore,  the 
size  of  the  spillway  is  more  than  ample  and  is  well  above  the 
requirement  of  100  year  flood. 

This  report  will  not  go  into  the  detailed  studes  and  the  site 
investigations,  and  rehabilitative  repairs  conducted  at  the  dam 
and  the  spillway  to  introduce  additional  upgrading  of  the  struc 
tures.  We  have  employed  Professional  Engineer  Mr.  Miles  Kucha r 
and  his  Company  and  benefitted  from  his  ideas  and  quality  workm 
ship.  The  same  contractor  is  now  conducting  a  large  scale  re¬ 
habilitative  work  on  the  concrete  dam  of  Oradell  Reservoir  owno 
and  operated  by  Hackensack  Water  Company  of  Bergen  County. 

A a  a  Professional  Engineer  with  a  Master's  degree  in  C.E.  and 


twenty  four  (24)  years  experience  in  construction  and  investi¬ 
tive  works;  I  have  the  responsibility  to  the  Publxc  and  to  you 
la  a  consultant  to  report  my  professional  judgement  xn  a  realistic 
nanner  With  periodic  inspection  and/or  required  minor  work,  both 
spillway  and  the  dam  will  continue  to  serve  satisfactorily  and 

safely. 

I  am  enclosing  herewith  U.S.  Geological  map,  Sloatsburg  < ^drant 
delineating  the  subject  lakes  and  dams  mentioned  in  this  report. 

Ploaso  do  not  hesitate  to  contact  you  have  any  questions 

concerning  the  matter.  • 


Very  truly  yours, 

/dvzZis 

/cunfl^r  M  r~'r‘  l' 
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